Jloro SAPREM TUMOBU NINUTAHUA HA AKCECOAPU 3A PRYSMIAN CABLE
s.a. de preformados metalicos OPGW (@ 10.8MM ACHO

5.—CWUNA HA CKbCBAHE 3A APMATYPATA

HaumeHoBaHune Os3HaueHune
Weken GN-16T
YabnxkutenHo 3seHo 600mm. TA-1/600
Yx0 3a onbBarenHa cnupana G-16
YabnxntenHo 3eeHo 300mm. TA-1/300
YeyKaH WweKken ESR-16/2

3abenexkka: CbrnacHo ctangapT IEC 61284, yact 11.3.1 Tecta ce cnupa cnep gocturade Ha 1.2 ot
cneumduumMpanaTa CUna Ha CKbCBAHE 3a Aa ce usberHe pucka 3a obopyasaHero.

Hue ygoctoBepsaBame, Ye No TPU MOCTPU OT BCAKa apmaTypa 6axa uanutaHmn ceraacHo ctanaapt IEC 61284,
yact 11.3.1 B nabopaTtopuata Ha SAPREM 13non3Baikn HanuuHute u Kanubpupanu ypeau.

Npo6ute 6Axa MOHTMPaHM Ha BePTUKaHA MaliMHA 33 ONBbH 1 UM Be NpunoXKeHa BepTuUKaiHa cuna Ao
AOCTUraHe Ha HaToBapBaHETO Ha CKbCBaHE Ha YacTuTe.

Bcnuku npobu M3nbaHWXxa HOMUHANHATA CUA1A Ha CKbCBaHe 0TbenA3aHa Ha YepTeXkuTe U TectoBuTe
pe3ynTaTH Ca NPUAONKEHM B CIeABalUTe CTPaHNULM,




Noro SAPREM
s.a. de preformados metalicos

Ne TUINOB TECT

DATA: 28/10/2010 Yac: 16.58
O3HauveHue: GN-16T

Mpoaykt: LWeken — npoba Nel

MaTtepuan:

Ne no pepa:

Onuncanue:

MNMpoueaypa: N3nuteaHe cunia Ha CKbCBaHe

Cranpapr: IEC 61284

Oneparvop: CZ

Ne MaKkcumanHa MakcumanHa MakcumanHa
Cuna Cuna cuna
N Kef KN

1 151768 15476 151.8

Temnepartypa: BnaxHocT:

Doknag oT 3anuTBaHeTo reHepupat 8 Pervctop Il 2.89.45.1372
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Jloro SAPREM
s.a. de preformados metalicos

No TUNOB TECT
JATA: 28/10/2010 Yac: 17.02
O3Hauenue: GN-16T
MNpoaykT: Weken —npoba Ne2
MaTepuan:
Ne no pea:
OnucaHue:
Mpoueaypa: N3nuTBaHe cuna Ha CKbCBaHe
Crangapr: IEC 61284
Oneparop: CZ
Ne MakcumanHa MakcumarsnHa MakcumanHa
Cunna Cuna cuna
N Kgf KN
1 153064 15608 153.1
Temnepartypa: BhaxHocT:
JoKnag oT U3NUTBAHETO reHepupaH 8 Perncrop 1 2.89.45.1372
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Jtoro SAPREM
s.a. de preformados metalicos

Ne TU1OB TECT

OATA: 28/10/2010 Yac: 17.05
O3HaueHune: GN-16T

MpoaykT: Weken —npoba Ne3

MaTtepuan:

Ne no pea:

OnucaHue:

Mpoueaypa: M3nuTeaHe CuNa Ha CKbCBAHE

Cravpaprt: IEC 61284

Onepatop: CZ

No MakcumanHa MakcmmanHa MakcumanHa
Cwuna Cuvna cuna
N Kef KN

1 152599 15561 152.6

Temnepatypa: BnaxkHocT:

Loknag, oT n3nUTBaHeTo reHepyupaH B Perncrop It 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

Ne TUMOB TECT
JATA: 28/10/2010 Yac: 18.08
O3HaueHue: TA-1/600
MpoaykT: YabmkutenHo 3seHo 600mm. — npoba Nel
Martepuan:
Ne no peg;:
Onuvcanue:
Mpoueaypa: M3nuTBaHe cuia Ha CKbCBaHe
Cranpapt: IEC 61284
Onepatop: CZ
Neo MakcumanHa MaKkcumansa MaKcumarsnHa
Cuna Cuna cuna
N Kegf KN
1 151650 15464 151.6
Temneparypa: BnaxHocT:
JoKknapn, oT M3NuTBaHeTo rerepupan 6 Pernctep 11 2.89.45.1372
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Noro SAPREM

s.a. de preformados metalicos \‘1)“
Ne TUNOB TECT
JATA: 28/10/2010 Yac: 18.10
OsHaueHue: TA-1/600
MpoayKT: YabmkurenHo 3seHo 600mm. — npoba Ne2
MaTtepwuan:
Ne no pea;:
Onucanue:
Mpoueaypa: M3nuTBaHe CMAa Ha CKbCBaHe
Crangapt: IEC 61284
Onepatop: CZ
Ne MakcumanHa MakcumanHa Makcumanta
Cvna Cvna cuna
N Kgf KN
1 152964 15598 153.0
TemnepaTtypa: Bna)KHOCT:
[oknag OT M3NUTBaHeTo reHepupaH B Perncrep Il 2.89.45.1372
220 : ,_ ; \,
: ¥ ¢
: . ’ ‘ ; ;
176 . ] PO SR SRR SN S—
|
i .
g i o IS, Jr” . — S -
KN |
88.0( . S e

44.0

N

G000

14.0 17.5 21.0 245




()

Noro SAPREM
s.a. de preformados metalicos

Ne TUIMOB TECT

DOATA: 28/10/2010 Yac: 18.12
OsHauenue: TA-1/600

Mpoaykr: Yabaxutento 3seH0 600mm. — npoba Ne3
Matepuan:

Ne no pega:

Onucaxue:

Mpoueaypa: U3nuTeaHe cuna Ha CKbCBaHe

Crangapt: IEC 61284

OnepaTtop: CZ

Ne MakcmmanHa MakcnmanHa MaKcumanHa
Cwuna Cuna cuna
N Kgf KN

1 152964 15598 153.0

Temnepartypa:

BnaxKHoOCT:

[oknag oT M3anuTeaHeTo reHepupaH B Pernctep 1 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

Ne TMNOB TECT

OATA: 28/10/2010
OsHauyeHune: G-16
MpoayKT: VX0 3a onbBaTenHa cnupana. —npoba Nel
MaTtepuan:

Ne no pega;:

OnucaHue:

MNpouegypa: M3nuTBaHe cMna Ha CKbCBaHe
Cranpgapt: IEC 61284

Oneparop: CZ

Yac: 17.37

Ne MaKkcumanHa MakcumanHa MakcnmanHa
Cuna Cwna cuna
N Kgf KN
1 150012 1529 150.0
Temnepatypa: BnaxHocr:
[oknag ot u3nuteaHeTo reHepupat 8 Perncrobp [l 2.89.45.1372
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Jloro SAPREM
s.a. de preformados metalicos

Ne TUMOB TECT

OATA: 28/10/2010 Yac: 17.41
OsHaveHue: G-16

MpoaykT: Yo 3a onbBaTeaHa cnupana. — npoba Ne2
MaTtepuan:

Ne no pea;

OnwucaHue:

Mpoueagypa: U3nutsaHe cuia Ha CKbCBaHe

Cranpaprt: IEC 61284

OnepaTtop: CZ

Ne MakcumanHa Makcumanta MakcnmanHa
Cuna Cuna cuna
N Kef KN
1 149091 15203 149.1
TemnepaTypa: BnaxkHoCT:
[loknag ot u3nuTeaHeTo reHepupad 8 Peructop 11l 2.89.45.1372
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Jloro SAPREM
s.a. de preformados metalicos

Ne TUNOB TECT

OATA: 28/10/2010 Yac: 17.43
O3HavyeHne: G-16

MpoayKT: Yxo 3a onbBarenHa cnupana. — npoba Ne3
MaTtepuan:

Ne no pepa;:

OnucaHue:

Mpoueaypa: U3nuTBaHe CMNa Ha CKbCBaHe

CranpapTt: IEC 61284

Onepartop: CZ

Ne MakcumanHa MakcumanHa MakcymarnHa
Cwna Cuna cmna
N Kgf KN
1 149358 15230 1454
Temnepatypa: BnaxHocCT:

Joknag oT usnuTsaHeTo reHepupad B Perucrop 111 2.89.45.1372
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Jloro SAPREM
s.a. de preformados metalicos

Ne TUIOB TECT

LATA: 28/10/2010 Yac: 18.04
O3HaueHue: TA-1/300

MpoayKT: YaobakutenHo 38eHo 300mm. — npoba Nel
Matepuan:

Ne no peg;

Onucanue:

Mpoueaypa: U3nuTeaHe cuaa Ha CKbCBaHe

Cranpapt: IEC 61284

Onepatop: CZ

Ne Makcumanda MakcumanHa MakcumanHa
Cvna Cuna cuna
N Kegf KN
1 151560 15455 151.6
TemnepaTtypa: BnaxkHocT:

Joknag oT M3NUTBaHeTO reHepupaH B Pernctbp I 2.89.45.1372
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Noro SAPREM

s.a. de preformados metalicos

Ne TUNOB TECT

JATA: 28/10/2010
O3HaveHue: TA-1/300

Yac: 18.05

MpoaykT: YabnxuTenHo 3geHo 300mm. —npoba Ne2

MaTtepuan:
Ne no pea;:
Onucanue:

Mpoueaypa: M3nuTBaHE CMIa HA CKbCBaHe

Crangapt: IEC 61284
Oneparop: CZ

No MakcumanHa MakcumanHa MaKkcnmanHa

Cuna
N

Cuna cuna
Kgf KN

1 152963

15598 153.0

Temnepartypa:

BnaxkHocT:

Joknag, ot n3NUTBaHETO reHepupaH 8 Peructop 111 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

Ne TUMOB TECT

OATA: 28/10/2010 Yac: 18.06
O3Hauenue: TA-1/300

MNpoaykT: Yavmkurenyo 3seHo 300mm. —npoba Ne3
Matepuan:

Ne no peg;:

OnucaHue:

Mpoueaypa: M3nuTsaHe cMna Ha CKbCBaHe

Cranpgapt: IEC 61284

Onepatop: CZ

Ne MakcumanHa Makcumanua MakcumanHa
Cuna Cuna cnna
N Kef KN
1 151551 15454 151.6
Temnepartypa: BnaxHocT:

[oKnaa oT M3nuTRaHeTo reHepupaH B Peructop 1 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

Ne TUIMOB TECT

OATA: 28/10/2010

OzHaveHue: ESR-16/A

MNpoaykT: YeykaH weken ~npoba Nel
Matepuan:

Ne no pea;

Onucanue:

lNpoueaypa: U3nuTBaHe cuna Ha CKbCBaHe
Crarngaprt: IEC 61284

Oneparop: CZ

Yac: 17.29

Neo MakcumanHa MaKkcumanHa MaKkcmumanHa
Cuna Cuna cuna
N Kgf KN
1 152691 15570 152.7
Temnepatypa: BnaHocT;
Loknap ot uanuTeaHeTo reHepupaH B Permctip I 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

Ne TUIOB TECT
DATA: 28/10/2010 Yac: 17.31
O3naveHue: ESR-16/A
MpoaykT: YcykaH weken —npoba Ne2
MaTepuan:
Ne no pep;
OnucaHue:
Mpouepypa: U3nutBaHe cuna Ha CKbCBaHe
Crangapr: IEC 61284
Oneparop: CZ
Ne MakcumasiHa MakcumanHa MakcumanHa
Cuna Cvna cuna
N Kef KN
1 152344 15535 152.3
Temnepatypa: BnaskHocT:
Joknaa ot usnuTBaHeTo reHepupaH 8 Pernctop 111 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

No TUMOB TECT
OATA: 28/10/2010 Yac: 17.34
OsHayenue: ESR-16/A
MpoayKT: YeyKkaH weken —npoba Ne3
MaTtepuan:
Ne no pea:
Onucaxue:
Mpoueaypa: N3nuTBaHe cuna Ha CKbCBaHe
Cranpapt: IEC61284
Onepatop: CZ
Neo MakcumanHa MakcumanHa Makcumanna
Cuna Cuna cuna
N Kgf KN
1 152475 15548 152.5
Temnepatypa: Bnaxknocrt:
Joknaa oT n3nuTeaHeTo reHepupat B Pernctbp 111 2.89.45,1372
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Noro SAPREM TUNOBU U3NUTAHNA HA AKCECOAPW 3A PRYSMIAN CABLE
s.a. de preformados metalicos OPGW @ 10.8MM OACHO

6. — HocuteneH KOMNAEKT — NPUNABb3BaHe Ha HOCUTE/THa Kema
Mpoueaypute no Kouto 6e npoBeAeHO W3NUTBAHETO CbrnacHo craHgapt IEC 61284 vact 11.4.2 ca
cnegHvTte:

1°° MoHTax Ha Kabena mexay KpalHuumTe Ha MawuHaTa 3a OfbH M NOBUWABAHE Ha HAaTOBapBaHeTo A0
20% (12kN) oT HomUHaNHaTa cuia Ha paspyliasaHe Ha Kabena.

2 P° MoHTax Ha knemuTe Ha OPGW kabena.

3 ™ HamanaBaHe Ha HAaTOBapBAHETO /10 Hy/a W Pa3KayaHe Ha NPOBOAHMKA OT eAVHUA Kpai Ha malumHaTa
33 OMbH.

4 "™ MoHTa)XX Ha HOCMTenHata Kiema Ha Ta3u CTpaHa Ha Kabena M QUKCMPaHETO Ha BCUUKO KbM
HaToBapBawaTa MalumHa.

5 ~™ YgeauwaBaHe Ha HaToBapsaHeTo A0 20% ot RTS (12kN) Ha kabena v mapkupaHe no3vuuMATa Ha
NpPbYKUTE.

6-™ YBenuuasaHe Ha HaToBapBaHeTo A0 20% oT RTS (12kN) (MuHWManHo HaToBapBaHe Ha NpuUNb3BaHe).
3agbpiKaHe Tasn cuTyauma 3a nepuog ot 60 cekyHAM 1 NPOBEPKa, Ye HAaMa Npunab3BaHe.

7° HamanasaHe TO0Bapa A0 Hyna.

Hama npunab3BaHe cied NPOBepKa Ha MapKKUpoBKaTa.
PesynTaTuTe OT U3MUTBAHETO Ca BKAKYEHN B C/IeABaLUMTE CTPAHULM.
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Noro SAPREM
s.a. de preformados

metalicos

Ne TUMOB TECT

OATA: 29/10/2010

Yac: 12:32

OzHaveHue: OPGW c gnam. 10.8 gacmo
MpoaykT: GAS-1/11+VPGSAL FO 11/D/1800 — npoba Nel

Matepuan:
Ne no pep;
OnucaHue:

Mpoueaypa: U3nuTsaHe Ha NPUNAb3BaHE Ha HOCUTENHA K/iema
Cranpapr: IEC 61284

Onepatop: CZ

Ne MakcumanHa

Cuna
N

Dedopmaum
%

MakcumanHa

OuameTtbp

MM

MakcumanHa
Cvna
kN

1 1289 1.027

10.80

12.64

TemnepaTtypa:

Bna)XHoOCT:

Doknag ot n3NuTBaHeTo reHepupaH 8 Peructop Il 2.89.45.1372
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Nloro SAPREM
s.a. de preformados metalicos

Ne TUMOB TECT

[ATA: 29/10/2010 Yac: 12:43
O3HaueHue: OPGW c guam. 10.8 ascmo

Mpoaykr: GAS-1/11+VPGSAL FO 11/D/1800 - npoba Ne2
Marepuan:

Ne no peg;:

Onucaxune:

Mpoueaypa: N3nuTBaHe Ha NpunAb3BaHe Ha HOCUTE/HA K/lema
Crangapt: |IEC 61284

Oneparvop: CZ

Ne MakcumanHa Makcnmmanda Onametup MakcumanHa
Cuna Jedopmauym Cuna
N % MM kN

1 1257 0.957 10.80 12.32

TemnepaTtypa: BnaxHocT:

[oknag or u3nuTBaHeTo reHepupaH B Pernctop 111 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

Ne TUMOB TECT

AATA: 29/10/2010 Yac: 12:58
O3nauenue: OPGW ¢ auam. 10.8 gacmo

Mpoaykt: GAS-1/11+VPGSAL FO 11/D/1800 — npo6a Ne3
Mavtepunan:

Ne no pea;:

OnucaHue:

Mpoueaypa: N3nuTBaHe Ha NPUNAB3BAaHE Ha HOCUTE/IHA KNema
CrangapT: IEC 61284

Oneparop: CZ

Ne MakcumanHa MakcumanHa OnameTbp MakcumanHa

Cuna Jedopmaum Cuna

N % MM kN
1 1312 0.604 10.80 12.87
Temneparypa: BnakHocT:

[oKknag oT U3nuTBaHeTo reHepupad B Perncrop 11l 2.89.45.1372

30.0 | |
| -% |
24.0 | e Ve el
: E i %
180 oL
KN
1200 e L ) e : :
6.00 | S
§ %
0.00 | f %
0.00 30.0 60.0 90.0 120 150 180 210 240 270 300




S

d k
m/, \,.]

\_/
Noro SAPREM TUOOBU U3NUTAHNA HA AKCECOAPU 3A PRYSMIAN CABLE
s.a. de preformados metalicos OPGW @ 10.8MM AACHO

7. HocutenHa knema — Cuia Ha paspylwaBaHe

Mpoueaypnte no Kouto 6e NPOBEAEHO M3NUTBAHETO CbracHO cTaHaapT IEC 61284 vact 11.4.1 ca
cnepHure:

HocutenHute knemu ce MOHTMPAT Ha BEpPTUKa/NHa MallyHa 3a OMbH U Ce npuiara BepTuKanHa cuna 4o
AOCTUTaHe Ha HaTOBApPBAHETO HA CYyNBaHE Ha YacCTUTe.

MocTpuTe OTroBapAT HOMUHANHATA CUA Ha cyynBaHe cneuuduuMpaHa Ha yepTexuTe n pesynrature oT
U3MUTBAHETO Ca NPUIOXKEHU B CIEABALLUTE CTPAHULN.

Hue ygocTosepasame TOBa, ye akcecoapure 6axa TectBaHu B naboparopuata Ha SAPREM “3nonssaitku
HANUYHW U KannBpUPaHN UHCTPYMEHTH.
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Noro SAPREM
s.a. de preformados metalicos

Ne TUIMOB TECT

OATA: 29/10/2010 Yac: 13:10
OsHavenne: GAS-1/11

MpoaykT: HocutenHa knema — npoba Nel

MaTtepuan:

Ne no pea:

OnucaHue:

Mpoueaypa: M3nuTBaHe Ha paspyiLasalwla cuna
Cranpaprt: IEC 61284

Oneparop: CZ

Ne Makcumanta MakcumanHa MakcumanHa
Cuna cuna Cuna
N Kgf kN
1 75664 7716 75.66
Temneparypa: BnaxkHocT:

Joknag or usnuTeaHeTo reHepupaH B Peructop il 2.89.45.1372
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Noro SAPREM

s.a. de preformados metalicos )
No TUMOB TECT
OATA: 29/10/2010 Yac: 13:13
O3HaueHue: GAS-1/11
MpoaykTt: HocutenHa knema — npoba Ne2
Marepuan:
Ne no pep;
OnucaHue:
MNpoueaypa: U3nuTBaHe Ha pa3pyllasawla cuna
Cranpapt: IEC 61284
Onepartop: CZ
Ne MakcumanHa Makcumanha Maxkcumanua
Cuna cvna Cwna
N Kgf kN
1 75182 7666 75.18
TemnepaTtypa: BnaKHoOCT:
Joknag oT uanuTeaHeTo reHepupaH 8 Perucrop 111 2.89.45.1372
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Noro SAPREM
s.a. de preformados metalicos

Ne TUIMOB TECT

OATA: 29/10/2010 Yac: 13:16
OsHaveHune: GAS-1/11

MNpoaykT: Hocutenda knema — npoba Ne3

Mavepuan:

Ne no pen:

OnucaHue:

Mpoueaypa: N3nuTBaHe Ha paspylwasaila cnna
CraHpapt: IEC 61284

OnepaTtop: CZ

No MakcumanHa MakcrmanHa MakcumanHa
Cvna cuna Cuvna
N Kef kN

1 77597 7913 77.6

Temneparypa: BnaxHocT:

Joknag oT n3anuTeaHeTo reHepupa 8 Peructop 111 2.89.45.1372
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Noro SAPREM TUMOBU N3MNMMTAHUA HA AKCECOAPW 3A PRYSMIAN CABLE
s.a. de preformados metalicos OPGW @ 10.8MM AACHO
8. Aannu 3a obopyaBaHeTo U3NoA3BaHO Npu TecTa
HanmeHosaHne | Kog, MNpoussoanten Mogaen cepueHd Ne | ceptud. Ne | fdata Ha Cnepgpauwp

KannbpupaHe | KannbpupaHe

Ne6enomep EIS-049 | MITUTOYO | ... 8559042 | 019/09 09/11/09 09/11/10
Tecrep 3a EIS-168 | PHYNIX SURFIX-S | 08046 169 04/02/09 04/02/11
nebenvHa
BEpTMKanHa EIS-027 | SAPREM | o, TCC 33147 | 05/11/09 05/11/10
TAroga mautMHa
XOPUSOHTAMHA | oo 559 | sapREM | "™ | TCC33148 | 05/11/09 05/11/10
TArosa matimHa | |
BepTMKanta EIS-019 | LLOYD'S L6000S | 8821 TCC 33146 | 05/11/09 05/11/10
TArosa mawiviHa




Iy

. ﬁ*’  Type test Report N. 777-AB10-50095 Page 1 ofds
_pame ¥ A . EEAE o
TYPE TEST REPORT N. 777-AB10-50095
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INDEX
- 1. GENERAL
2. TESTS
24 Visual examination
22 Verification of materials, dimensions and mass.
™ 2.3 Galvanizing control —Zinc thickness coating contro
) 24 Clamp slip test
2.5 Break away bolt test
i 2.6 Clamp bolt tightening test
27 Simulated short-circuit current test
2.8  Characterization of the elastic and
5 ‘damping properties method A
29 Flexibility tests S ENUUIE Ch
210  Subspan osciliation fatigue test
- 2.11  Aeolian vibration fatigue test
212 Testto characterise elastomers
513 Corona and radio interference votafige (RIV) tests
_ 244  Electrical resistance test
2.5 Verification of vibration behaviour of the
" pundle-spacer damper system
' Annex | Drawing No. 3.45.50.02 Rev.0 dated 02102111
Annex li QOscillograms
Annex Il  Oldrati Test Certificate N 600/10
b4 | Annex1V  DEMONT Test Report N. RP LS 11/209

Annex vV Listof calibrated equipment/device

Standard Ref.

IEC 61854 Clause 7.1

IEC 61854 Clause 7.2

IEC 61854 Clause 7.3.2
IEC 61854 Clause 7.5.1.1A
IEC 61854 clause 7.5.2
IEC 61854 Clause 7.5.3
|EC 61854 Clause 7.5.4.1
IEC 61854 Clause7.5.5

IEC 61854 Clause 7.5.6
{EC 61854 Clause 7.5.7.2

 IEC 61854 Clause 7.5.7.3

(EC 61854 Clause 7.7.1
IEC 61854 Clause 7.7.2
IEC 61854 Clause 7.8.

Partial reproduction of this document is permitted anly with the permission from DAMP g0l



GENERAL

The tests were carried at the following laboratories

Mechanical Type and lnspectmn Tests

DAMP s.r.l. Tests and Inspection Laboratory

Via Leonardo da Vinci, 19
24080 CAR{Z}SB!O DEGLI ANGELI BG

itafy
Testing engineer Mr Gz‘aﬁ Luigi Sarmenti

Riv, Corona Tests -
DEMONT Divisione Alta Tensmma
VIA MAGGIORE, 16
35041 BATTAGLIA TERME - PD

: fTAi.Y

Testing engineer: ~ Mr. A. Masfeifaro

The type tests were carried out from 16 Marci’i to 13 May 2011.

Type test Report N, 777-AB10-50095 ISRAEL Page 4 of 45
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2. TESTS

9 sam;aies selected fmm a praductton lot r}f appfﬁx

T " The tests were performeci on
| ls from 1 to 9. The clamps of

100 units. The samples were identified by numera
each sample were mark&d A BandC.

it d in accordance ‘with IEC Standard 61854 1988',

~The tests were performe \
 “Requirements and tests for spacers” Standarci (heremaﬁer called "the

- Specifications”) o
NCS 9/2 Specifications for spacer dampers for 400 kV and 161 k\f overhead line

Type and sample tests praaedme TATPaAB“! 0-50095 Rev. 0?

”"*j 2 1. Visual Examinatian )

H The visual &xammatmn was t;amed out on all abave sampies in accordance with
point 7.1 of the Specifications. The samples were found in accmﬁanoe with
drawing N. 3.45.50. 02 Rev 0 attached under Annex L. )

X

Final res_m’fs { Saissfae&ory

2.2. Verification of materials, dimensions and mass

- The verification of the materials employed, the dimensions and mass was camed
out on all above samples, in accordance with point 7.2 of the Specifications.
~ The above characteristics - were found in accordance with DAMP drawing
- 'N. 3.45.50.02 Rev. 0 attached in Annex . :
The dsmensmns and mass values are ;eported in Table 1.

o Final results : Satisfactory

Partial reproduction of this document is permitied or;ﬁf with the permission from DAMP s.rL
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2.5
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27
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Galvanizing control ~Zinc thickness coating measurement ‘

The corrosion protection tests were carried out on all ferrous components in
accordance with point 7.3.2 of the Specifications. , - :
Measurements of zinc thickness coating, finish and appearance were carried out
with results conforming to ASTM A163 class C {(Bolt and nut) class D (plain
washer) and ASTM B695 class 40. ~ e

The measured zinc thickness values are reported in Table 2.

Final results - Satisfactory

Clamp slip test

" The longitudinal slip test w: ‘:s'caffied out on 3 sampkes {marked 1,2 and 3) in

accordance with point 7.5.1.1(method A) of the Specifications, by means of the
specific device showninFig. 1. ' e

The test was performed on AAAC 774 mm? conductor 36.20 mm diameter.

The slip values results were greater than the minimum guaranteed value of 4.0 kN.
The relevant values are reported in Table 3.

Final results : Saﬁsfaciory

Break away bolt test

The break away bolt test was carried out on 3 samples (marked 1, 2 and 3), in
accordance with point 7.5.2 of the Specifications by means of a torque wrench.

The breakage of the upper head of the break away cag} occurred at a torque of
40 Nm 10 % as required. . :

The relevant sp&t&ﬁt; values are reported in 'E’éb%e 3.
Final results : Satisfactory

Ciamp bolt tightening test
The test was carried out on 3 samples (marked 1,2 and 3) in accordance with

_point 7.5.3 of the Speciﬁcaﬁons, ~

At the ton:;ué of 80 Nm (200% of the nominal design installation torque) no
damage to the conductor, clamp and bolt was observed.(See fig. 2).

Final results : Satisfactory

Simulated short circ‘uity c;urrent test

Partial reproduction of this ddfcument is permitted only with the permission from DAMP s.r.L
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DAMP ® i — ap i

The compression and tension test was carried out on 3 samples {marked 1,2 and
. 3), in accordance with point 7.5.4.1 of the Specifications, by means of the
] hydraulic device shown in Fig. 3. : SR R
' Forces of 8133 N in compression (calculated using the formula given in annex B of
the Specifications) and 4567 N in tension (50% of compression force) , were
B applied. The above loads were calculated considering a short circuit current of
30kA and conductor tensile load of 35.6 kN.. T
=1 After the test no deformation or damage which would impair the efficient use of the
i spacer damper was observed. il S
The arm spacing after the fest was measured and the relevant value is reported in

e Table 4.

Final results Satisfactory

2.8 Charaetériﬁatian of the elastic and dam;ﬁii}g properties
The test was carried out, on 3 samples (marked 4, 5, and 6) in accordance with
point 7.5.5 of the Specifications by means of the specific device shown in Fig. 4,
as follows. t 3
¢ The elastic and damping characteristics of the spacer damper hinge were

measured through “stiffnesssdamping method” as described in paragraph
A) point 7.5.5 of the Specifications. et . 3
The relevant values are reported in table 5; thé recorded oscillograms are
attached in Annex 1. = '

Final fesafts - Satisfactory

2.9 Flexibility tests i |

W, The flexibility ‘tests were carried out on 3 ‘samples (markéé 1, 2 and 3) in
accordance with point 7.5.6 of the Specifications, by means of specific devices -
shown in Fig.5. ; e | i

: ;{?e spacer dam;pers was submitted to the prescribed movements: i.e Longitudinai
of +25 mm, Vertical of +25 mm, Conical of 10° and Transversal of £ 26 mm..

No damage or deformation of the spacer dampers was observed.

Final results : Satisfactory

2.10 Subspan oscillation

— The test was carried out on 1 sample (marked 5) in accordan i i
I IS car ut o arke ce with point 7.5.7.
of the Sp&csﬁcatsorg;,v by means of the specific device shown in Fig. 6. P 12 ‘
giggcgiamg was tightened applying me torque of 40 Nm, by means of a torque

Partial reproduction of this document is permitied only with the peffrsisswn from DAMP 1.1
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_BAME ‘ L :

The test was paﬁormeéa at a constant disgiacémeﬁi corresponding to the load of
60.2 kg, applied for 10 million cycles at a frequency of 2 Hz.

After the test the above load was measured and found to be 43.8 kg ( required
value > 42.14 kg )- ‘ ‘ -

-y The initial and final force oscillograms are attached in Annex i1,
The residual tightening torque of the clamp bolts was measured and found greater

than 50% of the initial one; the relevant measured values are reported in Table 5.

T The damping characteristics measured before and after test as per points 2.8 were
found within the guaranteed values, the relevant values are reported in Table 5.

o Final results : Satisfaclory

\) 2.41 Aeolian vibration

' The test was carried out on 2 sample (marked 4 and 6) in accordance with point
7 5.7.3 of the Specifications, by means of a specific device showninFig. 7.

1 A vibration of amplitude corresponding to an angle of 0.2° ata fixed frequency of
20 Hz was applied on the spacer damper clamp for 100 million cycles.
The measured force required to maintain the above angle was 10.35 kg.

g} Each clamp was tightened at a torque of 40 Nm, by means of a torque wrench.

After the test the above load was measured and fg.imd to be 7.6 kg { required

s value >7.24kg ). ,

The initial and final force oscillograms are aftached in Annex IL.

The residual tightening torque of the clamp bolts was measured and found greater
mn than §0% of the initial one; the relevant measured values are reported in Table 5.

Final results : satisfactory

D) 242 Tests to characterise elastomers

The elastomer properties are measured at OLDRAT! laboratories on specimens of
rubber used to produce the spacer dampers bushes.

The relevant test results and the required values are reported in Annex lii.

The results are within the required values. '

Final results : satisfactory

243 Corona RiV tests

The tests were carried out on 3 samples {marked ? 8 and 9) in accordance with
clause 7.1.1 of the Specifications,

The results, reported in DEMONT Test Report N. RP LS 11/209 attached in Annex
IV, are resumed below.

Partial reproduction of this document is permitted only with the pevymission from DAMP s.ri
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to a voltage of 349 kV phase to
ground (Required value > 265 kv). E '

No visible Corona on spacer‘dérﬁper'was found ap

to be 30 dB (on 1uV at 300 Ohm) at

‘“The maximum value of RIV value was found
< 40 dB at 265 kV).

a voltage of 318 kV phase t0 ground (Required value

Final results : Satisfactory

2.14 Electrical resistance test

The e!ec;tfii:ai resistance test was carried out, on 3 samples {markeﬁi 1,2 and 3) in

‘B accordance with point 7.7.2 of the Specifications, by means of specific devices

shown in Fig. 8. ’ LI , ,
The electrical resistance values were measured between the spacer damper
' ﬁ clamps; the relevant values are reported in Table 6. T

The electrical resistance values were found to be within the guaranteed limits.

Final results : Satisfactory

2.15 Verification of vibration behaviour of the bundle-spacer damper system
M7 The verification was carried out in accordance with point 7.8 of the Specifications.
An analytical verification of aeolian vibration and subspan oscillation behaviour
_ was made in accordance with Annex D of the Specifications, based on the actual
line parameters supplied by the Client. The relevant Technical Report
N. 477-AB10-50095 was previously submitted to the Client. o :

Partial raproduction of this document is perritted only with the permission from DAMP s4.l,
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| DIMENSION AND WEIGHT
| P CLAMP e ' WEIG
] SMEFLE SEPARATI | CLAMP WIDTH OTHER DIMENSIONS ON W{E}iﬁiﬁ
(N} TToN | (om) THE DRAWING (mm) g
{mm) , e S - :
AB|BC|CD| A | B | C |Ref(a)|Ref(b) | Ref(c)
1 452 | 451 | 452 |77.9|777|71.7| 446 | 270 | 63 3.873
> 451 | 451 | 452 |77.9|779|778| 448 | 268 | 63 | 3.881 |
3 | 450 | 451 | 450 |778|779|77.8| 446 | 268 | 62 3.867
4 451 | 453 | 454 | 780 | 779|778 448 | 268 | 62 | 3879
5 452 | 453 | 452 | 77.9|77.9|77.8| 448 | 268 | 62 3.881 |
6 454 | 452 | 451 [77.8|778|779| 448 | 270 83 | 3879
7 452 | 451 | 451 | 778779778 448 | 268 | 63 | 3.868
8 450 | 454 | 450 |77.9|77.9|779| 449 | 27.0 61 | 3867
g | 453 | 451|452 78.0|779(77.8| 449 269 | 64 | 3.882
Required 450 5 781 45" | 270 | 6" | 3.900%5%
Table 1 - E}imensmns and mass values
el ZING THICKNESS COATING VALUES (um). |
(N) Bolt Nut Plain washer | Bell. Washer |
) Min. | Min. Min. : Min.
1 59 || 50 47 48
2 55 | | 49 48 43
3 861+ | 57 | A [ 44 A 42
hY v b4
4 i . E 54 E S,Q E -
5 58 | R | 88 | R 46 R 45
' A A
6 60 G 55 G 46 e 56
7 8 | E [ s | [ 51| F 50
8 62 56 46 51
9 67 56 51 48
| 59.3 54.5 478
Required | >40 | >53 | >40 | >53 | >40 | >43 > 40

Table 2 — Zinc thickness coating me'asured values

Partial reproduction of this document is permitted only with the permission from DAMP s.r.l.
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{SLA&QP SLIP AND BREAKAWAY BGLT VALUES

LA

| SAMPLE (Nm [A] - KN[B])
{N.) Clamp A Clamp B Gfamp c
S A [B] [A] [B] [A] B]
1 38 8.00 38 | 830 40 9.10
2 39 9.60 38 | 850 40 8.60
3 41 8.00 42 | 880 | 39 8.20
, [A] Breakaway bolt Va{ues 40 Nm £10%
Required [B] Slip values > 4.0 KN
Table 3 -~ Clamp slip measured vaiues
= : Ciamp se;:aratmn (mm}
Sk{h&?}[.ﬁ Before tests 2.7 After tests 2. 7
B A-B B-C C-A A-B B-C C-A
452 451 | 452 451 450 | 450
2 451 451 452 453 | 450 | 452
3.7 450 451 | 450 451 450 449
Required 45045 + 5% of the original one

Tabie 4~ Va ues af clamp separation be‘fore anti after mechanical ccmpfesston and

tension tests

Partial reproduction of this document js permitted anly with the permission fram DAMP s.r.l.
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ELASTIC AND DAMPING VALUES

SAMPLE ARM Stiffness(Nm/rad) ~ Damping
(n) Before fatigue | After fatigue | Before fatigue | After fatigue
test (a) test test (a)  test
A 220 == 0.296 ==
4 B 238 == 0314 e
c 247 == 0.300 : ==
A 231 164 0282 0.315
5 B 220 180 0.296 0.270
C 229 0,286 ==
A 218 : 0.304 : mm
6 B 212 0.312 ==
C 216 == 0295 | ==
Required 176+264 >70% of (a) >0.25 >70% of (a)

CLAMP BOLT TIGHTENING TORQUE VALUES (Nm)

_ Before fatigue test After fatigue test
4 B 42 _ 48
A - 38 44
5 B 39 42
G == e
A 40 42
8 B = e
C = ==
Required 40 £ 10% , >20
Table 5~ Elastic, damping characteristics and clamp tigﬁtening torque
Apéﬁga MEASURED CURRENT CALC*JLATED ELECTRICAL
SAMPLE VOLTAGE - VALUES RESISTANCE VALUES
(N.) V) _(mA) i (k)
Arm A-B | Arm B-C|AmC-A| AmA-B | A B-C |Am C-A
1 0.435 0.804 0.520 252 136 211
110 AC. 0.428 0.700 0.618 257 157 177
3 0.862 1.036 0.815 127 106 134
Required = 10 < X < 2000

Table 6 — Hinge Electrical resistance measured values

Partial reproduction of this document is permitied only with the permission from DAMP s.rl.
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Fig. 2 — Clamp bolt tightening test
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Fig. 4 — Characterisation of the elastic and dafm;’sing pmg)efties
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Fig. 5 — Flexibility tests devices
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- Fig. 7 Aeolian fatigue test device
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For

Fig. 8 — Electrical resistance test device

DAMP s.r.L

3a/IM4EeHO No YA. 36a, an. 3 ot 3OI'I

Mr Gian ngi Sarment;
(Testing Engineer)

3ann4yeHo no 4a. 36a, an.3 or 300N

Mr: Ugo Bocassini
(Q.A. Manager)
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-~ ANNEX il

Oscillograms
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TEST PROCEDURE - ITEM 2.8

Spacer dampar cirawmg 3 45 5&3 i}2 n"é Befere fatigue test
! ;S?‘m?!;pia;g 108stsec

Area=7.49 v?

Spacer damper n“d4armA
Fpp=465kg 45616 N.

Spp=36.15 mm
F=1Hz
K= B0
E= 3,673 wall* sec
.w e e e e o s ——— 1 S E—— Samp{a Rat& gﬁgmm
; ' i ' CHANIMIY

Area= 8,49 V*

Spacer damper n®4 armB
Fpp=805 kg 4944N
Spp=36.15 mm

F=1Hz

K= 80

E=4.184 watt* sec

(M\ \ Partial reproduction of this document is permitted only with the permission from DAMP s.rl
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TEST PROCEDURE - {TEM 2.8

Spacer damper drawing 3.45.50.02 n°4 Before fatigue test

Sample Rate 100s{sec
[ CHANIDGV

'si,i 5

Area=8.52 V? Z i
Spacer damper n”° 4armC
Fpp=522kg - 51208N
Spp=36.15 mm

F=1Hz

K= 50

E= 4 179 watt* sec

)

\f Partial reproduction of this document is permitied only with the permission from DAMP s 1l
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E - ITEM 2.8

8;>acer damper {iraw;ng 3 45 50. 02 n°5 Before fatigue test

Area=7.58 V?

Spacer damper n* Sarm A
Fpp=48.9kg 4797 N
Spp=36.3 mm

F g H2z

K= 50

E= 3,717 walt* sec

i

Area= 7.50 V2

Spacetr damper n®5 armB
Fpp=46.5kg 456.16N
Spp=36.15 mm

F=1Hz

K= 80

E=3.678 watt* sec

Saraple Hate 10shec
CHANT PR 1Y

- Sumple Hale Hillsfser
COCHARIEGIY
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i

TEST PROCEDURE - [TEM 2.8

Spacer damper d;’éWiﬁ’g 3.4550.02 n°5 Before fatigue test

" Sample Rate 100s/sec
CHANI P ¥

Area=7.86 V*

Spacer damper n"5arm C
Fpp=48.5kg 475.78N
Spp=36.3 mm

F=1Hz

K= 50

E= 3.855 watt* sec

Partial reproduction of this document is permitted only with the permiSsicn from DAMP 51l
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DaAME
T Pﬂa{; DURE ~ | E
8@&3&3’ damper drawmg e 4 45 50. %32 n°6 Before fatigue test
Samp!e Rate 180siser
21 WPV
Area=7 64 V*
Spacer damper n° S arm A
Fpp=46.2kg 453.22N
Spp=36.18 mm
F=1Hz
K= 50
E= 3.747 watt* sec
_:,M e SR i ——— - L Samp%e ﬁﬁfﬁ fﬁs&?ﬁﬁﬁ
T | CHANI PR
| St ?': ........ o]
Area= 7.68 V2
Spacer damper n°6amB
Fop=452kg 4434N
Spp=36.3 mm
F=1Hz
K= 50
E=3.767 watl* sec
Panad|
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TEST PROCEDURE - ITEM 2.8

Sample Rate 100sfsee

Spacer damper drawing 3,45.56,02 n°6 Before fatigue test

Area=7.40 V*

Bpacer damper n°6armC

Fpp=458kg 44828N
8pp=36.3 mm

F=1Hz '

K= 50

E= 3.628 watl® sec

PN Y
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TEST PROCEDURE - ITEM 210

Suspan oscillation force before fatigue test '
Spacer damper n°5armAeB

oS

PCPK TTRER ¥
FRED - TRC2 2

s Y

~hritigl value

Start day 168032011 et 15,00
Fpp=80.2 kg

Spp= 3& mm

F=Z He :

Pog, KNS 1mvAr=10 K

Suspan oscillation force after fatigue test

10 i | -

b f vy p=y 1
| o A v
i il (L
iy B 1 15 S i
3 i

PKPK TRCZEAIBY
FOEG - IREE L EAG Ha e, i

Final value at cycles 10002600
Day 13/65A1 at 1218 r
Fpp=43.8 kg

SBpp=38 mm

F=2Hz

Pos. KWS TmV=10 Kg

i Frame 1 of i
THAHZ IR

Frame 1 of 1
COHANZ IS Hms
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DABP

TEST FROGEDQRE‘- ITEM 2.11

Aeolian fatigue test force befcre test
Spacer dampe; n 4arm B, spacer damper ngarmA

Hamr 1ofl

LS S LT et
HANZEMY e

PEPK TRCZ F2NTY !
FOEG TRCE 308 Hz

Fores hefore Asolian fatigue test

Start day 16/03/201 1 af 18.30 hy

Fpp= 1036 kg 101563 N

Spp=0.2°

F=108Hz

Pos. KWS 0.5myN=5 kg

Aeolian ?’a%:igue test force after test

o A e S S S Frane 1 o8 1

CUBANZE 2.

msa mée 109 M-

Final value atcycles 100044000
Day 13/06/11 at 1400 hr

Fpp= 7.8 Ky 74.55 N
Spp= 0.2°

F=1.02 Hz

Pos, KWS 0.5mVNV=5 kg

N
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TEST PROCEDURE - ITEM 2.8
Spacer damp&r dfawmg 3. 45 5{3 02 n"f’; &ﬁer fatigue test

-~ Gomple Bete 100sfsec
| t:mmm 1Y

Area=6.01 V?

Spacer damper n° S arm A

Fpp=35.1kg 3443 N

Spp=36.3 mm

F=1Hz

K= 50

E= 2,847 walt* sec

s Saiple Bate 1lsisec

! : 3 1 CHANT BT

Area= 5.60 V*

Spacer dampern®S armB
Fpp=37.8kg 3708N
Spp=36.2 mm

F=qHz

K= 50

E=2.746 watl* sec
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ustomer: SMATER

MATERIAL DATA SHEET [nission Date: 15.12.99 6.1
8 ;i & plastic producis Lot: 600/10 eliveiy date: 05/01/41
e Gt boteh: 84{42 v ;
: Compound Code " Basic Polyribr Specitication
1 _#1500362 -OLD NSONRA . mBR TEROL

-

Propurty 1wt | veswemes | i Tested values |
1 vulcanization characteristics MO, 170G, areo Bl
b i | astunsoeoss | oussozs 0,64
S wra [ - 9,2571,90 12,38
B3 i ) 1645108 1:18
1B i) 5 Z Jrafsg 14 kK :
. iOvighsst Prapacties ’ souldbiy shoot at 16O CxIT, dighe 160°Leds N S
2. Specitic Gravity afeny ASTH D742 1,1940,03 118
| bsardnass SO Shgos A agrnazao (30§ smas | 537 |
4 Teasle propeitices o
Madilus 2t 100% MPa 1 ASTMBMIZC 21,0 1,6
stodulys 8t J00% E ey w35 43
| Tensite Strength . s »12 146
) Slgsgavon ot Bresk ) ' i »500 sBs
5. Tear ersistance ‘ _nfinm | ssrmpsssc >34 H1.%
6 Rubowd of 20°¢ ASTH B1054 €45, 42
L Con Fogy gat g disk T E
s 72 v 1000 % | asmipisse || <8 J 18
HB.After Ovens ale aghog « 73 brs At 70°C ) :
5 Hargosss Change  Shore A ASTHM D52 153% 46 +4,0
Weight ﬁ:naézge % L e -8 0,8
Yohane Lhangs b £0a -3 &7
Teusite Strsusth Chanae Yy “ svax ~18 ~F.8
Elongation at Bosak Uhavige i * 2wEx -2 k¥
9. 0z0ne resistonces50 0, 50 PPHM, 72 0re,20%
‘ . Batng s ¥ » ¢ J ASTH DLidg ]l 8 gracks ;‘i pass
lxg.Arter aging in Water- 72 firs st 100°C S |
Herdaess Chonge | Shere s ASTH D 471 HR ;8 a7
Nefght Change % N mar 15 55
Yolueme Changs o C niax +15 +6,0
r 'I_LJ_&_?‘fer afing i feference off 4STH I~ 72 hes &b 70°C - L LI
Hardness Chaage Shigde & AETM 421 Bi ] 4T
Weight Chaade 3% * may Hi5 - 5.
Welume Dhanog %% o 215 v, . S
CRIFIBDM
o
{\-/\ Partial reproduction of this documant ls permitted only with the permission from DAMP s.rl.
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: tarsde Stronath Thange % S e Nt WL
Elgngatien at Break Cluings o 2 moxkss | 74
ez atiession resistonce s ASTH DHIET Bse 117
13,68, 72 hes ot 20°C % ASTM DI95-B <20 86 ..
l1d mebound at 106°¢ % ASTH D10S4 <y 67
115.C.5. 70 hes at -20°¢ % ASTM D358 e [
fs6.Rebound st ~36°¢ % ASTM D164 «qg W cood o
LZIR st ~ TRIG 6% e ASTH D329 ‘ ‘f,@, -29 =310
{18.8rittiences tempeiature s ASTH D746 i -3¢ ~34,8
¥ o= measurement of final Huckness ofter 307

The formation asd dats contielnad Borsln ate bafievsd 1o be ateurste sud rolioile bt ave prosented without

guaratly, woreanty or resparsabiity oF ony e enprecsed of lngliod. Ag with [y
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LIST OF TEST EQUIP&ERT AND DEVICES

EQUIBMENTIDEVICE

© YEST JonE : T CALBRATION . ,
5 N Berla Precisio ertificat g Sy
REFERENCE voem‘zmmatim Code it 5 By g Calibration expiry
S“g;?gfa‘*ge AMoBs | 277478 | 2002 Dammp AMOBE 03032012
22 o0 : - ' £
Balance Mettler | AMO0 Sggﬁg g Damp AMODG 2211042011
2.3 Efcomster AMO22 BDO218 | 2% Microimpord AMD22 ﬁm&m
Dy ?%WK‘N’&‘“ | Amoos 087 0.010% | AEP 25009F 1910272012
24 AN , :
Tensimachine | amt1g | 10635 | 0.010% | METROCOM | 1409 04/06/2011
Dynamometdic ' , g
25 e eranch | AMO11 | 055668 | x1% Damp AMO 2810772011
Ratchet click- v 3
26 type adjustable | AM083 | 02207 £1% Damp AMOB3 1400742011
torque
Hydrauic B
device for , i 2 .
27 comrassn | AMOB4 == £1% Damp AMOBE 0311172011
_and tension tesl v
Device for | AMO13 AMOT3 2810772014
characterization | AMO14 o AMO14 16/01/2012
28 of the elastic | AMO24 o £62% Damp AMO24 20412012
anddamping . | AMI32 AMIIZ Q6052012
Dievice for § . )
subspan ; ] .
2.10 Subspan | amoos | 53749 01 Darnp AMOOS 2210412012
fatigue test o ;
Torque wrench | AMO11 | 055668 | 1% Damp AMO11 280772011
Devicefor - | apineg AMO13 28/07/2011
Aspiian AMOI4 - £02% Damp AMO14 160042012
g “‘*”a*‘?:sf_a*’g"e AM133 : AM132 06/05/2012
Torque wiench | AMD1L | 055668 | %1% Damp ANGTT 28/0712011
Device for
: AMO26 AMOZ6 041172011
214 slectical s + 0.1 % Damp :
Slectrical | AMO71 , AMOT1 19/02/2013
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CbaobpXaHue

1. OcHOBHM
2. TectoBe

BusyaneH ornep
Bepudukasns Ha maTepuanute, pasmepu 1 maca NosnHkosaHe

—pebenvHa Ha NOKpUTUETO

Knemu TecT 3a npunnb3sBaHe, TeCT HaTaraHe Ha 6onTose
TecT TOK Ha Kbco

Xapakrepnsauus Ha enacTM4HOCTTa U CBONCBAaTa Ha PasnoHKUTe
MeTog A TecT 3a enacTU4HOCT

TecT ymopa Ha maTepuana

Tect ymapa Ha matepuvana npv subpauun

TecT 3a XxapaKkTepusupaHe Ha enactoMepurte

KopoHa u TectoBe 3a paguocmyLieHms (RIV)
TecT Enexrpyyecko cenpoTnBNeHne
[MpoBepka Ha BMBpPaLMOHHOTO NOBEAEHME

Ha cnctemara pasnoHka- Bubporacuten

MpunoxeHwe | Drawing No. 3.45.50.02 Rev.O dated 02/02/11
Mpunoxenwe 1l Oscillograms

Mpunoxenue |l Old rati Test Certificate N 600/10
Mpunoxenue IV DEMONT Test Report N. RP LS 11/209
Mpunoxenuex V Cnucek ¢ kanubpupaHo obopyasaHe

A A
Y

Cranpapt

|EC 61854 Clause 7.1 IEC
61854 Clause 7.2 |EC 61854
Clause 7.3.2 IEC 61854
Clause 7.5.1.1A IEC 61854
clause 7.5.2 IEC 61854
Clause 7.5.3 IEC 61854
Clause 7.5.4.1 IEC 61854
Clause7.5.5

IEC 61854 Clause 7.5.6 IEC
61854 Clause 7.5.7.2 |IEC
61854 Clause 7.5.7.3

IEC 61854 Clause 7.7.1 IEC
61854 Clause 7.7.2 IEC 61854
Clause 7.8.



1. OcHOBHM

TecToBeTe Gsixa U3BbPLLUEHU B crieaHuTe nabopatopum

Mechanical Type and Inspection Tests DAMP s.r.1.
Tests and Inspection Laboratory
Via Leonardo da Vinci, 19 24060 CAROBBIO
DEGLI ANGELI - BG
Italy

Tecmoe uHxeHep, Mr. Gian Luigi Sarmenti

Riv, Corona Tests

DEMONT Divisione Alta Tensione
VIA MAGGIORE, 16
35041 BATTAGLIA TERME - PD
ITALY

Tecmos uHxeHep: Mr. A. Mastellaro

TunosuTe TecToBe 6sixa M3BLPLUEHM B nepuoga 16 Mapt to 13 Man
2011.



2.  TECTOBE

TecroseTe Gsxa MaBbpLUeHn ¢ 9 npobu n3bpann ot npoaykuma ot okono 100 6poA.
Mpobute Gsixa naeHTUULMpaHn ¢ Homepa oT 1 go 9. Knemute Ha Bcska npoba 6sxa
MapkupaHu A, B n C.

TecToBeTe 6axa npoeegeHu B cboTBeTcTBUE ¢ |IEC Standard 61854 1998 “UNancksaHua un
N3NUTBAHNA HAa PasnoHKu”

NCS9/2”Cneuudukaumm 3a pasnoHku 400 kV n 161 kV BIl
Tunosa Tectosa npouegypa TATP-AB10-50095 Rev. 01.

2.1. BusyaneH ornep,
Busyanuus ornepg Gelle U3BbPLUEH Ha BCUYKW ropecriomeHaTn npobu B CLOTBETCTBUE C
Touka 7.1 oT cneumdukauumute. Mpobute ca B cvoTBeTcTBME C YepTexk N. 3.45.50.02
Rev.O npukpeneru B lNMpunoxeHue .

QduHaneH pezynmam: 3a40BONNTENEH <b}

2.2, MoTebpxXAcHMUE Ha MaTepuanuTe, pasMepuTe U Macarta
MoTBbLPXKAEHWETO Ha MaTepuanuTe, pasmepute 1 macata belle U3BbLPLIEHO Ha BCUYKM
ropecrnomeHaTt Npobu B CbTBETCTBUE C TOUKa 7.2 OT cneundukaumnTe.

openocoveHnTe xapakTepucTukmn ca cernacHo DAMP yeptex
N. 3.45.50.02 Rev. 0 npunoxex B MNpunoxeHue .
PasmepuTe 1 cTOMHOCTMTE 3a Maca ca nocoyeHn B Tabnuua 1.

dunaneH pesynmam: 3a40BoNUTENEH

2.3 MpoBeppkKa Ha NOLMHKOBKaTa — M3MmepBaHe flebennHarta Ha LLUHKOBOTO NOKpuTHUE
TecTa 3a aHTMKOPO3MOHHAaTa 3aluuTa HGelue u3BbPLIEH Ha BCUYKV FOPECroMeHTH npobu B
CBLOTBETCTBME C To4Ka 7.3.2 oT cneundnkayumTe. .

! |



I/IsmepBavaTa Ha gebernvHara Ha NOKPUTUETO, obnvuoBkaTa U BbHLWHNA BUA Ha LIMHKa

ca nonyyeHu ¢ peaynTaTu, cbotBeTcTBawm Ha ASTMA153 knac C (Bolt and nut) knac D
(oBbukHoBEH

wainba) n ASTM B695 knac 40. "

NamepeHuTe cToMHOCTU Ha gebenvHaTa Ha LuMHKa ca Aafeny B Tabnuua 2.

®uHaneH pe3ynmam: 3agoBonuteneH

2.4 TecT 3a npunnb3BaHe Ha KlemMuTe
HagmbxHus TecT 3a npunnb3eaHe Belue n3BbplieH Ha 3 npobu (mapkupanv 1,2 1 3) B
CBbOTBETCTBUE C Touka 7.5.1,1(meTog A) oT cneuudunkalmuTe rnocoveHn ews gurypa 1
TectoBeTe 65xa nsBbpieHn Ha AAAC 774 mm npoBoaHuK 36.20 MM guameTsp.
PesynTatute Ha CTOMHOCTWTE OT TecTa 3a Npuninb3saHe 6sxa no roneMn oT MUHUManNHo
rapaHTupanuTte ctoiHocty oT 4.0 kN

CbOTBETHUTE CTOMHOCTK ca nocoYern B Tabnuvua 3.

duHaneH pesynmam: 3afoBonuTerneH

2.5 TecT 3a cuynBaHe Ha GonToBeTte

TecTa 3a cdynsaHe Ha 6onToBeTe Gelle M3BBLPLUEH Ha 3 Npobu MapkupaHu (MapkupaHu
1, 21 3), B CbOTBETCTUE C TOMKa 7.5.2 OT cneundukaummTe.

CuynBaHeTo Ha ropHarta 4acT HacTbnu npu BbpTAW MomeHT 40 Nm £10 % kaksoTo e
U3NCKBaHETO.

C1oTBETHWUTE CTOMHOCTU ca rnocovenu B Tabnvua 3. J’SQJ

duHaneH pezynmam: 3af0BONUTENEH

2.6 TecTt Ha HaTAraHe Ha bonrToBeTe

To3su TecT Belle n3BbpLUEH Ha 3 npobu (MapkupaHn 1,2 1 3) B CLOTBETCTBUE C TOYKA
7.5.3 oT cneundukayumure.

Mpu BbpTAL MOMeHT oT 80 Nm (200% OT HOMUHANHO NPeABUAEHNA BLPTSALL MOMEHT)
He ce HabniogasarT WeTK No NpoBoaHKKa, knemute n 6ontoeete (durypa. 2).

duHasneH pesynmam: 3agoBonuTereH



2.7 TecT cuMmynauusi Ha TOK Ha KbCO

LTplferrSeToadfwere <S, kato ce uma npeasug "Kbco cweamHeHue, Tok o, 30kA u

nposoaswo HaToBapeaHe oT 35,6 kN.

Crien n3nuTBaHeTo HAMa AedopMauunn U NoBpegu, Kouto buxa Hapymnnm eduKacHoTo
M3MoN3BaHe Ha pasroHKUTe

Mamepea ce Hal-rOrNsIMOTO OTKMOHEHWE OT rm U CbOTBETHaTa CTOMHOCT € rocCoYeHa B

Tabnvua 4.
duHaneH pesynmam: 3af0BONNTENEH

2.8 XapaKkTepuMcCTMKM Ha enacTUMHUTE CBOUCTBA
TecTa ce n3BbpLUM Ha 3 npobu (mapkupanu 4, 5, nd 6) B cboTBeTCTBME C TOHKa 7 5.5 oT
cneuundMKauMmMTe KaKTo € nokasaHo Ha curypa 4,

Beuukn  xapaktepuctukun  Ha  pasnoHkuTe  6sxa u3MepeHum No  MeToja
“Stiffness-damping method” kakto e onucaHo B naparpad A) Touka 7.5.5 oT

cneuudgukaummTe.
C10TBEeTHUTE CTOMHOCTM ca nocodeHu B Tabnuua 5; sanucaHuTe ocuunorpamu ca

npukpenexHu keM MNpunoxenne |l

Q®uHaneH pesynmam: 3a40BONNTENEH

2.9 TecT 3a rbBKaBoCT
TesTa 3a rbBkaBocT Belle n3pbpLlUueH Ha 3 npobu (mapkupanu 1, 2 1 3) BBLB prska cﬁg}

Touka 7.5.6 oT cneumndpmkauumTe rnokasaHu BbB durypa 5.
PasnoHknTe 6sixa NOAMOXEHN Ha NPENopPbYMTENHO ABWXKEHNE: HagnwxHo "5f +25 mm,

BepTukanHo of £25 mm, Koxu4ko ot 10° 1 HanpeuHo ot + 25 mm.

He ce HabnopgasaT gedopmauym Ha pasmnoHnTe.

Q®uraneH pesynmam: 3a00BONNTENEH

2.10 KonebaHwusi
TecToBeTe ce U3BbpLUBAT Ha egHa npoba (MapkupaHa 5) B cboTBeTCTBUE € ToYKa 7.5.7.2

0T cneuudmkaummTe, NokasaHn Ha urypa 6.
Bcaka knema Oewe 3arerHata v ce npunoxu BbpTaw, momeHT oT 40 Nm.



2.1

Tecrta Gelle U3BbLPLIEH C NOCTOAHHO U3MECTBaHe OTroBapsALLo Ha ToBap oT 60.2 kg,
rpunoxeHo 3a 10 MunuoHa Unkbna npu YectoTta oT 2 Hz.

Cnep Tecta ropHute ToBapu 6sxa mamepeHu u ce oTKpwn ve ca 43.8 kg ( mancksaHa
cTonHocT > 42.14 kg). )

MbpBOHaAYaANHUTE M KpakHUTE CUITOBU ocuurorpami ca npukadyeHn B [punoxeHuve.
OcTaTb4HUAT BBPTALL, MOMEHT Ha BonToBeTe Ha knemuTe Helle nsmepeH 1 ce ycTaHoBM
ye e no ronam oT 50% oT NbpBOHAaYarHWUA. XapaKkTepucTUkUTe N3mepeHn Npeaun u cneq
TEcTa ca o roriemMu ot rapaHTUpaHuTe cToMHocTU. CHLOTBETHUTE CTOMHOCTM Cca
npunoxexHu B Tabnuuya 5.

duHaneH pesynmam: 3afoBonuTeneH

Bb3gywHu BuGpauum
Tecta Gelle nsBbpLUEH Ha 2 Npobu (mapkupaHn 4 n 6) B cbOTBETCTBUE C ToYKa 75 7.3 OT
cneuvdukaummnTe
Bubpauum ¢ amnnuTyga otroBapsAwia Ha bren oT 0.2° ¢ oukcupaHa yectoTta ot 20 Hz
Belle npunoxeHa Ha KnemuTe Ha pasnoHkuTe 3a 100 MunroHa yukena.

MpunoxeHaTa cuna HeobxogvMa 3a nogabpKaHe Ha ropeyrnomeHaTus brbn e 10.35 kg.
Bcska knema 6elwe HaTerHarta ¢ BbpTsL momMeHT oT 40 Nm.

Cnep TecTa ropHuns Toap belle usamepeH Ha 7.6 kg ( usmckyema cronHoct > 7.24 kg ).
MbpBOHaYanHUTE M (UHaNHWTE CUNM ca MOCOYEHU B ocuurorpama npunoxeHa B
Mpunoxenue .

OcTaTbYHUAT BLPTSAL, MOMEHT Ha BonToBeTe Ha KnemuTe Belue n3mMepeH U ce YCTaHOBU
ye e no ronsim ot 50% OT MbpPBOHAYaNHNA;CLOTBETHUTE M3MEPEHN CTOMHOCTY ca
nocoyeHu B Tabnuvua 5.

dunaneH pesynmam: 3afoBonuTeneH

2.12 TecToRe 3a xapaKTepucTUKa Ha enacromepu

EnactomepHuTte ceolictea ca usmepenn ot OLDRATI nabopatopun Ha 4acT oT ryma

n3nonassaHa 3a V|3p360TKaTa Ha pa3noHKUTe.
CtoTBETHUTE pe3yntath OT TecTa N UINCKyemMute CTOMHOCTM ca MOCOMEHM B

MpunoxeHue .
PesynTata e B pamMkute Ha U3NCKyEMUTE CTOMHOCTK. SQ
duHaneH pesynmam: 3af0BoNUTENEH

2.13 KopoHa RIV TecToBe

Tecta 6eLle ussbpLueH Ha 3 npobu (MapkmpaHn 7, 8 n 9) B cboTBeTCTBME C Knaysa 7.1.1
OT cneundurkaumuTe,

Pesyntatute aoknageaHn B DEMONT TtectoB goknaa N. RP LS 11/209 npunoxeHn B
MpunoxexHuelV, ca 0606LeHn rno aony.

- /\/‘ =
i
/ f
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2.15

Hukaksu Buavmmn Corona He 6Axa OTKpupu npu HarpexeHne 349 kV dasa kbM 3ems
(U3uckyema cmoiiHocm > 265 kV).

MakcumanHhaTa cronHocT Ha RIV ce ycraHosu ye e 30 dB (Ha W npu 300 Ohm) n
HanpexeHue ot 318 kV chasa kem 3emMs (M3uckyema cmoiiHocm < 40 dB at 265 kV).

duHaneH pe3ynmam: 3af0BoniMTENEH

TecT 3a eNleKTPUYECKO CLNPOTUBIIEHNE

TecTa 3a enekTpuyecko cbnpoTtuerieHue Gelle naBbpLleH Ha 3 npobu (MapkupaHn 1, 2 n
3) B cbOTBETCTBYE C TOYKA 7.7.2 OT cneuyndukauumuTe.

CTOMHOCTUTE Ha ENEeKTPUYECKOTO CHLMNPOTUBIIEHWE WU3MEPEHW MeXay KNemute Ha
pasnoHKanTe ca AoknagsaHu B Tabnuua 6.

YcTaHOBEHUTE CTOMHOCTN HA €NeKTPUYeCcKo CLNPOTUBNEHWE ca B paMKiTe Ha

rapaHTupaHuTe JTMMnUTA .

QunarsneH pe3yimam: 3agosonuteneH

MoTebpxAeHUe Ha BMGpauMOHHOTO nopefeHne Ha cucremarta BMSPOKaCMTeﬂ -

pa3noHka

MoTebpxaeHueTo Oele W3BBLPIUEHO CbrMacHo Touka 7.8 oOT crneuudukauumTe.
AHanUTUYHOTO MOTBBLPKAEHME Ha Bb3AyWHUTE Bubpauun, M noBefeHUeTo npu
konebaHue 6axa w3BLpLWEHN cbrnacHo c lMpunoxeHve [l oT cneuudpukauuute , Ha
fasara Ha aKkTyanHWTe NUHENHW napamMeTpyu NpepocTaBeHn oT KneHta. CboTBeTHUA
TexHudecku goknag N. 477-AB10-50095 Gewe npegsaputenHo npefafeH Ha KveHTa.



f
Pasmepwu u Terno lo/‘u)
I'Im).?a PasgensHe na |LUIMPWHa Ha knemute npy::grae:’;r:_r%" or NS 152;‘;
KneMuTe (mm) ON
(MM) NG (mm)
AB| B-C|CD| A B C |[Ref.(a) |Ref.(b) |Ref.(c)
1 452 | 451 | 452 77.9 [77.7 [77.7 44.6 27.0 6.3 3.873
2 451 | 451 | 452 779 [77.9 [77.8 44.8 26.8 6.3 3.881
3 450 | 451 | 450 [77.8 [77.9 [77.8 44.6 26.8 6.2 3.867
4 451 | 453 | 454 [78.0 [77.9 [77.9 44.8 26.9 6.2 3.879
5 452 | 453 | 452 [77.9 [77.9 [77.8 44.8 26.8 6.2 3.881
6 454 | 452 | 451 77.8 [77.8 [77.9 44.9 27.0 6.3 3.879
7 452 | 451 | 451 77.8 [77.9 [77.8 44.8 26.8 6.3 3.868
8 450 | 454 | 450 77.9 [77.9 [77.9 44.9 27.0 6.1 3.867
9 453 | 451 | 452 [78.0 [77.9 [77.8 44.9 26.9 6.4 3.882
WU3nckeaHe 450 15 78 #1 451 2703 61" | 3.900%5%

Tabnuuya 1 — CtoiHOCTY Ha pasmepu n maca

CTOMHOCTU HA LIMHKOBOTO MNOKpUTHE
ObBukKHOBEHHA
Mpo6Ga BonToee ankun wainba LWanba

(N.) Min. Min. Min. Min.

1 59 50 47 48

2 55 49 48 43

3 55 CpegHo 57 CpegHo 44 CpegHo 42

4 60 54 50 50

5 58 58 46 45

6 60 55 46 56

7 58 56 51 50

8 62 56 46 51

9 67 56 51 48

59.3 54.5 47.6

W3ucksaHe| >40 >53 >40 >53 >40 >43 >40

Tabnuua 2 — CTONHOCTW Ha U3MEPEHO LIMHKOBO MOKpUTHE
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CTOWHOCTW KIEMHO MPUMNJTL3BAHE U CHYNBAHE BEOJ1TOBE

Mpoba Knema A Knema B Knema C
A B A B A B
1 38 8.00 38 8.30 40 9.10
2 39 9.60 38 8.50 40 8.60
3 41 8.00 42 8.80 39 8.20
MNauckeaHe | A CTotHOCTU cuyBaHe 6onT 40 Nm £10%

B CroiiHocTH npunnb3BaHe 4.0 KN

Tabnuua 3 — CTOMHOCTM KNEMHO NpUNNb3BaHe

KnemHo PasgensiHe Mmm

Mpoba Mpenm TecT 2.7 Cnep tect 2.7
A-B B-C C-A A-B B-C C-A
1 452 451 452 451 450 450
2 451 451 452 453 450 452
3 450 451 450 451 450 449
NsncksaHe 450 5 t+ 5% om opuzuHanHama

Tabnuua 4 — CTOWHOCTU Ha KNEMHOTO pasfensiHe Npeau v crep Tecta Ha onbH

<®
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CTOMHOCTU Ha eNacTUYHOCT U aMOPTU3aLIUA
Mpoba
(n.) Tebpgoct(Nm/rad) AMopTusauums
ARM Mpean Tect Cnep Tect Mpeaun Tect Cnepn Tect
ymopa (a) ymopa ymopa (a) ymopa
A 220 == 0.296 ==
4 B 238 == 0.311 ==
C 247 == 0.300 -
A 231 164 0.282 0.315
5 B 220 180 0.296 0.270
C 229 0.296 ==
A 218 0.304 2zz2z
6 B 212 0.312 2z zZ
C 216 == 0.295 -
N3uckeaHe 176*264 >70% of (a) >0.25 >70% of (a)
BonTroBe Ha KNneMu BbPTSAW MOMEHT Hatarase (Nm)
Mpeou Tect ymopa Cnep TecT ymopa
A 1
4 B 42 46
C ==
A 38 44
5 B 39 42
C == ==
A 40 42
6 B £ 22
C - ==
MN3nckeaxe 40 £ 10% >20
Tabnuua 5- EnactnyHOCT, 3HoCBaHe XapakTepUCTUKKA U KITEMHO

CToAHOCTM U3MepeH TokK WMancneHu cToiHOCTN enekTpuy
Mpunox (mA)
oHo Han €CKO CbMPOTUBIIEHUE \
Mpo6a (kQ) 21
pexeHu
© Apm A-B Apm B-C | Arm C-A | Apm A-B | Apm B-C | Arm C-A
1 0.435 0.804 0.520 252 136 211
2 110A.C. | 0.428 0.700 0.618 257 157 177
3 0.862 1.036 0.815 127 106 134
M3uncksaHe == 10 <X< 2000

Tabnuua 6 — CTOMHOCTU U3MEPEHO ENEKTPUYECKO ChIPOTUBIEHNE

/U
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Fig. 4 — Xapakrepusauusa Ha CTOMHOCTW 3a enacTUYHOCT U U3HoceaHe
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For DAMP s.r.l.

Fig. 8 — YcrpoicTeo TecT enekrpu4ecko
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NMPUNOXKEHUE 2 -20

Ocuunorpamu



NPOUEAYPA MO U3NUTBAHE — NPEAMET 2.8 - 21

[unarpama Ha pa3noHka no Yeptex 3.45.50.02 n4 npean n3nuTeaHe 3a ymopa

s Hample Pate Tilsfzee
T CEENIRGY

Area=7.49 v :
Specer damper N~ 4anm A
Fpp=485ky 45616 N
Bpp=36.15 mm ‘
F= k2

K= 50

E= 3 673 wall* sec

e O e g . Bamplr Hate 100sisec
: : - CHAMTBGTY

Area= 8,49 V*

Spacer damper o 4 arm B
Fpe=505 kg 4944N
Spp=36.15 mm

o

R

E=4 164 wall® seo
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MPOLUEAYPA MO U3MNUTBAHE — NMPEAMET 2.8 - 22

Aviarpama Ha pa3noHka no yeptex 3.45.50.02 n4 npeagu usnuTBaHe 3a ymopa

Area=B.52 V*

Spacer damper W darm C
Fpp=822kg SI1Z20BN
Spp=36.18 mm

=1 Mz

K= &0

E= 4 179 wall* sec

te fhSsfuen

0



NMPOLEOYPA NO U3MUTBAHE — NPEAMET 2.8 - 23

[wvarpama Ha pa3noHKa no yeptexk 3.45.50.02 n5 npegu nanuTtBaHe 3a ymopa

oty e B oarm &
STRTH

&k
= 3717 wall® sec

waphe Flate Thitgses

freas TH0 W

Spaner damper 175 arm B
Frp=485kg 48876K
Bpp=381% mm

F=isg

H= 50

Ex3ET8 waltsug

:/_]Q\J
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MNPOUEAYPA MO U3MUTBAHE — MPEAMET 2.8 - 24
[uarpama Ha pa3noHka no yeptex 3.45.50.02 n5 npean uanuteaHe 3a ymopa

Amnple Hahe ilsines

LHAR PG Y

E= 3 855 wall® sec



MPOLEAYPA NO U3NUTBAHE —MPEAMET 2.8 - 25

[Ounarpama Ha pasnoHKa no yeptex 3.45.50.02 n 6 npeaun nsnuTeaHe 3a ymopa

ﬁpamr darmper drammg 3 QS 5& {?? ﬁ‘*‘s Ea‘ar fatioue best

npé t T

™ Spacer damper 1”6 8 A
> 52 45353 H

Hate tHiafzes

o

ER Rl
£

Arews TER YT g
smwﬁr ddff'&"’ n"Barm i
; A3 4 W

™

B3 TET wall™ seg



MNPOUEAYPA NO N3MUTBAHE — NPEAMET 2.8 - 26

[uarpama Ha pasnoHKa no veptex 3.45.50.02 n6 npegu M3nuTBaHe 3a ymopa

Spaaer {ia mper érawmg 3 45 50 GE ﬁ"é‘ Befcsre fatigue test

‘Sam;ﬁe Rme wﬁﬁgvsf:c
:T" hm

Area=7.40 V*

Spacer damper n"8armC
Fpp=458kg 448 QQ N
8pp=36.3 mm

Fz=1Hz

K= 50

E= 3.620 wall* sec
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MPOUEAYPA NO U3NWUTBAHE — NPEAMET 2.8 - 27

TpenTteHe ocumnaumsa cMia Nnpegn TeCT Ha ymopa
Pasznonka Ne5apmAuB

Suspan oscillation force before fatigue test

acerdampern®SammAeB
Spabéf d&m[}%{’ B = T - Frgme | of ¥

67%
z

FREG-TRACE 200H
InHial value
Start day 16/02/2011 st 1800 hy
Fpp=680.2 kg
Spp= 38 mm
Fe=2 Hz
Pos, KWS tmVA=10 Kg

TpenTeHe ocunnauua cuna cneq 7ect Ha ymopa

Suspan osciliation force after fatigue test

S— }‘-mmg} 19~£I

CHAN

LRSI Ve

C2 4438 Y

PEPK |0 :

Faea-

Firel value at cycles 10002600
Day 1200811 at 1295 Wy
Fop=43.8 kg

Spp=38 mm

F=Z Mz

Pos, KWS 1myV=10Kg

CHANZ:1¥:500m s
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MPOLIEAYPA MO U3MNUTBAHE — NPEAMET 2.11 — 28

BATbpHa ymopa cuna npegu tecta
PaznoHka No4 apm.B, paanoHka Ne6 apm A

T e ‘ﬂfe‘ﬁifﬁ? H #ﬁi

S PR ARED IS
CHANTSOG

PEPE TRE2 28TV i
Foree before Asolian fatigue test
Start day 160372011 at 16.30 hr
Fpp= 1035 kg~ 101B3N
Spp=0.2°
F=108Hz ,

Pos. KWS 0.5myWN=0 kg

BATbpHA ymopa cuna cnep tecta

; ‘ : ] e S ShlmYes

PPE TRCE 41LBZY 1

Final value at cycles 100044000
Day 13/05/11 at 14,00 hr

Fpp= 7.6 kg T456 N
Spp= 0.2

F=1.02 Hz

Posg, KW 0.5mVV=5 kg



rﬂj

NPOLEAOYPA NO U3NUTBAHE - NPEAMET 2.8 — 29

Pa3noHkKa uepTex 3.45.50.02 Ne5 cnep tect 3a ymopa

SRl WPRSE R Y %S SRR TIILIZE W g v e

Szmvgvtsr Pate 100ufses
i CHA R

Area=6.01 V*

Spacer dampsr n"Sam A
Fpp=351kg 3443 N
Spp=368.3 mm

sl M2

K= 50

E= 2 947 wall* sec

~s o Beemple Hate 108s{sns
1

Area= 5802

Spacer damper ¥ 5 armB
Fpp=37.8kg 3708N
Bpp=38.2 mm

F=1Hz

K= 50

E=2748 wall® sec



MPUNOMEHUE HII

Oldrati poknapg, oT 3NUTBaHUA



